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Analysis
MTH102

in One Variable
Assignment 10 3 April 2019

Power Series and Derivatives

1. Comparison of radius of convergence of various power series.

Given that Y ;~, ayz® converges absolutely and uniformly for |z| < r for some
r > 0, show that > 7, apz"! also converges absolutely and uniformly for the same
values of x.

Given that Y2, axz® converges absolutely and uniformly for |z| < r, show that
> e arz™ ! also converges absolutely and uniformly for the same values of z.

Show that the following numbers are all equal

lim sup(|a,|"/")n>0 = limsup(|a, /" ),51 = limsup(|an| " "*),50 = limsup(|a,|"/

(Hint: Use the previous exercises.)

Show that

lim(nl/")nzl =1
Given that Y p- , axz”® converges uniformly for |z| < r, show that > 7, also
converges uniformly for the same values of x.

akk+1

Given that Y o axz® converges uniformly for |z| < r, show that > o, kayz*~!

also converges uniformly for the same values of x.

2. Use the previous exercise to calculate the derivatives of the following power series and
recognise the resulting function:

(a)
(b)
()
(d)

MTH102

exp(z) =327, (%i
cos() = Y02 o(~1)" oy
sinh(z) => 7, %
log(1+a) = Y02, (1)1
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